In the first-order Raman spectrum of amorphous carbon (a-C) there is a low-frequency feature in the 200 -900-cm ' region. This feature is characteristic of the highly disordered amorphous-carbon materials. We note that the intensity of this feature is very sensitive to the thermal history of samples, thus suggesting that it is an important measure of the degree of disorder of the a-C materials. We also discuss the relationship between this feature and the phonon density of states of graphite.
There is considerable interest in understanding the mechanisms for structural changes in carbon networks. Raman spectroscopy has proven to be a useful tool in the study of bonding of nonmetals. Many studies have been conducted on the Raman spectrum of carbon including amorphous carbon. ' We note that there is a saddleshaped, low-frequency (200 -900 cm ') feature in the spectra of sputtered a-C film samples. This feature may be related to the feature of the phonon density of states of graphite. We have studied this feature recently and find that it is a sensitive probe of changes in short-range order in a-C materials.
The most distinct characteristic of the first-order a-C Raman spectrum is an asymmetric feature in the 1000 -1800-cm region with the summit at about 1550 cm '. This feature has been frequently used in the discussion of the structure of amorphous-carbon materials. ' In addition to this feature which is the strongest one, for certain kinds of a-C materials-such as the carbon 
